A short synthetic MAR positively affects transgene expression in rice and Arabidopsis.
Matrix Attachment Regions (MARs) are DNA elements that are thought to influence gene expression by anchoring active chromatin domains to the nuclear matrix. When flanking a construct in transgenic plants, MARs could be useful for enhancing transgene expression. Naturally occurring MARs have a number of sequence features and DNA elements in common, and using different subsets of these sequence elements, three independent synthetic MARs were created. Although short, these MARs were able to bind nuclear scaffold preparations with an affinity equal to or greater than naturally occurring plant MARs. One synthetic MAR was extensively tested for its effect on transgene expression, using different MAR orientations, plant promoters, transformation methods and plant species. This MAR was able to increase average transgene expression and produced integration patterns of lower complexity. These data show the potential of making well defined synthetic MARs and using them to improve transgene expression.